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(54) EXPOSURE CONTROL METHOD FOR VIDEO CAMERA 

(57)Abstract: 

PURPOSE: To perform satisfactory video photographing by increasing 
shutter speed while setting the aperture of an iris at a set iris aperture 
a little larger than an iris aperture to generate small stop out-of-focus 
when external light is made extremely bright. 

CONSTITUTION: An exposure level can be set at a suitable exposure 
level by controlling electronic shutter speed in a lightness are (2). 
Further, since the iris aperture is fixed at E02, no small stop out-of- 
focus. is generated. In a lightness area (3), the shutter speed is held at 
a max. value ShH and when the iris aperture gets small over EOS with 
the increase of a photometric value, the small stop out-of-focus is 
generated but the most important exposure level during exposure 
control is kept at the suitable exposure level. Further, since a lens is 
directly irradiated with sunlight in the lightness area (3) and an 
adverse influence caused by direct light is more serious than an 
adverse influence caused by the small stop out-of-focus, the exposure level is kept at the suitable exposure 
level, so that video photographing with practically sufficient picture quality can be performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the exposure control approach of a video camera, this invention maintains fitness level, 
even if outdoor daylight (brightness of a photographic subject) becomes very bright, and it devises it so that small 
diaphragm dotage may not be generated. 
[0002] 

[Description of the Prior Art] In the video camera, it has the auto exposure (AE: automatic exposure) circuit so that 
good photography can be performed in easy and easy actuation. 

[0003] In AE circuit carried in a video camera, it finds the integral to the luminance signal of an image pick-up signal, a 
luminance-signal integral value is calculated, a photometry value (AE photometry value) is calculated based on this 
luminance-signal integral value, and it asks for the deflection of this AE photometry value and desired value (this value 
is set up beforehand, and if AE photometry value becomes equal to desired value, it will serve as the optimal exposure) 
further. And the iris control signal which responded for being suitable with the magnitude of the deflection (= "desired 
value" - "photometry value") to a neutral point (forward, negative) is searched for, and an iris control signal is sent to 
an iris. The ring section is rotated at the rate according to an iris control signal (if an iris control value is large, it will 
rotate in the direction which shuts an iris, and if an iris control value is small, it will rotate in the direction in which an 
iris is opened), an iris is opened and closed, and exposure control is carried out with an iris. In addition, even if an iris 
is opened fully, when exposure runs short (at the time of low illuminance photography), the gain rise of an image pick- 
up signal is carried out by the AGC circuit, and the insufficiency is compensated. 

[0004] In the latest video camera, the small small image sensor (CCD) of an image pick-up side is adopted, by having 
made the image pick-up side small, the lens of small aperture can be used and small and lightweight-ization are 
attained. And while operating AE, if the very bright photographic subjects (for example, a person, the sea which shines 
in a skiing area at the time of fine weather) which shine are photoed, an iris will become smaller [ a rat tail and iris 
opening ] than the hole of a needle even at a limit. In addition, in the former, while carrying out AE control, electronic 
shutter speed was fixed. 
[0005] 

[Problem(s) to be Solved by the Invention] If an iris is extracted even to a limit, small diaphragm dotage (the detail is 
mentioned later) will occur. In the latest video camera which made small especially the lens and the image pick-up side 
for small and lightweight-izing, this small diaphragm dotage has posed a big problem. 

[0006] Small diaphragm dotage is explained here. As mentioned above, when photoing the very bright photographic 
subject which shines, an iris becomes small even at a limit. If it passes through a minute clearance, it will turn at a 
beam of light according to an operation of diffraction, as generally known. For this reason, if an iris becomes small 
even at a limit, the beam of light which bends by diffraction and progresses rather than the beam of light which goes 
straight on and makes an image increases, and an image will become sweet and will fade. This phenomenon is small 
diaphragm dotage and it becomes so remarkable that a lens aperture is small. 

[0007] Although what is necessary is just to reduce the quantity of light which equips with an extinction filter (light 
filter) and passes a lens in order to prevent small diaphragm dotage, it is troublesome to detach and attach an extinction 
filter. 

[0008] Even if this invention photos the very bright photographic subject which shines in view of the above-mentioned 
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conventional technique, it aims at offering the exposure control approach of a video camera of not producing small 

diaphragm dotage. 

[0009] 

[N4eans for Solving the Problem] The function which controls the opening of an iris in agreement with the desired 
value which the photometry value calculated based on the brightness integral value which integrated with the 
luminance signal set up beforehand as for the configuration of this invention which attains the above-mentioned 
purpose, In the video camera which has the function which controls the electronic shutter speed of an image sensor, 
electronic shutter speed in the condition of having fixed to the Normal value The 1st exposure control mode which 
adjusts the opening of an iris, and the opening of an iris in the condition of having fixed to larger setting iris opening a 
Httle than the iris opening which small diaphragm dotage produces so that exposure level may be made into fitness 
exposure level When it has the 2nd exposure control mode which adjusts electronic shutter speed and the photometry 
value is rising so that exposure level may be made into fitness exposure level If electronic shutter speed returns to the 
Normal value when it will move from the 1st exposure control mode to the 2nd exposure control mode and the 
photometry value will decrease, if iris opening turns into setting iris opening, it will be characterized by moving from 
the 2nd exposure control mode to the 1st exposure control mode. 

[0010] Moreover, the function which controls the opening of an iris in agreement with the desired value which the 
photometry value calculated based on the brightness integral value which integrated with the luminance signal set up 
beforehand as for the configuration of this invention. In die video camera which has the function which controls the 
electronic shutter speed of an image sensor, electronic shutter speed in the condition of having fixed to the Normal 
value The 1st exposure control mode which adjusts the opening of an iris, and the opening of an iris in the condition of 
having fixed to larger setting iris opening a little than the iris opening which small diaphragm dotage produces so that 
exposure level may be made into fitness exposure level The 2nd exposure control mode which adjusts electronic shutter 
speed, and where electronic shutter speed is held to a peak price, so that exposure level may be made into fitness 
exposure level When it has the 3rd exposure control mode which adjusts the opening of an iris and the photometry 
value is rising so that exposure level may be made into fitness exposure level If iris opening turns into setting iris 
opening, it will move from the 1st exposure control mode to the 2nd exposure control mode. If electronic shutter speed 
becomes a peak price, when it will move from the 2nd exposure control mode to the 3rd exposure control mode and the 
photometry value will decrease It is characterized by moving from the 3rd exposure control mode to the 2nd exposure 
control mode, if iris opening returns to setting iris opening, and moving from the 2nd exposure control mode to the 1st 
exposure control mode, if electronic shutter speed returns to the Normal value. 

[001 1] Moreover, the function which controls the opening of an iris in agreement with the desired value which the 
photometry value calculated based on the brightness integral value which integrated with the luminance signal set up 
beforehand as for the configuration of this invention. In the video camera which has the function which controls the 
electronic shutter speed of an image sensor, electronic shutter speed in the condition of having fixed to the Normal 
value The 1st exposure control mode which adjusts the opening of an iris, and the opening of an iris in the condition of 
having fixed to larger setting iris opening a little than the iris opening which small diaphragm dotage produces so that 
exposure level may be made into fitness exposure level It has the 2nd exposure control mode which adjusts electronic 
shutter speed so that exposure level may be made into fitness exposure level. The exposure value when outdoor 
daylight is the brightest is set up as 1st setting exposure value in the 1st exposure control mode. When an exposure 
value is smaller than the 1st setting exposure value It is characterized by controlling the 1st exposure control mode, and 
controlling the 2nd exposure control mode, when an exposure value is larger than the 1st setting exposure value. 
[0012] Moreover, the function which controls the opening of an iris in agreement with the desired value which the 
photometry value calculated based on the brightness integral value which integrated with the luminance signal set up 
beforehand as for the configuration of this invention, In the video camera which has the function which controls the 
electronic shutter speed of an image sensor, electronic shutter speed in the condition of having fixed to the Normal 
value The 1st exposure control mode which adjusts the opening of an iris, and the opening of an iris in the condition of 
having fixed to larger setting iris opening a little than the iris opening which small diaphragm dotage produces so that 
exposure level may be made into fitness exposure level The 2nd exposure control mode which adjusts electronic shutter 
speed, and where electronic shutter speed is held to a peak price, so that exposure level may be made into fitness 
exposure level While having the 3rd exposure control mode which adjusts the opening of an iris and setting up an 
exposure value when outdoor daylight is the brightest as 1st setting exposure value in the 1st exposure control mode so 
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that exposure level may be made into fitness exposure level The exposure value when outdoor daylight is the brightest 
is set up as 2nd setting exposure value in the 2nd exposure control mode. When an exposure value is smaller than the 
1st setting exposure value It is characterized by controlling the 1st exposure control mode, and controlling the 2nd 
exposure control mode, and controlling the 3rd exposure control mode, when an exposure value is larger than the 2nd 
setting exposure value when an exposure value is larger than the 1st setting exposure value and smaller than the 2nd 
setting exposure value. 
[0013] 

[Function] In this invention, when outdoor daylight becomes very bright, let exposure level be fitness exposure level by 
fixing iris opening to larger setting iris opening a little than the iris opening which small diaphragm dotage generates, 
and gathering electronic shutter speed. This prevents generating of small diaphragm dotage, 
[0014] 

[Example] The example of this invention is explained at a detail based on a drawing below. 
[0015] Drawing 1 shows the image pick-up system of the video camera concerning the example of this invention. 
Image formation of the optical image which was formed with the lens 1 and has passed along the iris 2 as shown in this 
drawing is carried out to the light-receiving side of an image sensor (CCD) 3. The image pick-up signal S is outputted 
from CCD3 equipped with the complementary filter (Ye, Mg, Cy, G). Sample hold of the image pick-up signal S is 
carried out by the sample hold circuit 4, and a gain adjustment is carried out by the AGC (automatic gain control) 
circuit 5 if needed. Furthermore, the image pick-up signal S is changed into a digital signal by AID converter 6, and is 
sent to the digital digital disposal circuit 7. 

[0016] For the interpolation processing section 8 of the digital digital disposal circuit 7, the image pick-up signal S by 
which interpolation processing was carried out by carrying out interpolation processing of the image pick-up signal S is 
a luminance signal Y, the color composite signal Cr, and Cb by the color separation section 9. It dissociates. And a 
luminance signal Y is inputted into the luminance-signal processing section 10, and they are a luminance signal Y and 
the color composite signal Cr, and Cb in the chrominance-signal processing section 20. It is inputted. 
[0017] In the luminance-signal processing section 10, the gamma correction of the luminance signal Y is carried out by 
the gamma correction section 11, and by the signal-processing section 12, the level contour, synchronizing signal 
addition, etc. are processed to a gamma correction finishing luminance signal, and it outputs to it. 
[0018] On the other hand, at the chrominance-signal processing section 20, they are a luminance signal Y and the color 
composite signal Cr, and Cb by the RGB matrix section 21. A matrix operation is carried out, and a red signal R, the 
green signal G, and a green light B are formed and outputted. The white balance control section 22 carries out white 
balance control by carrying out the gain adjustment of a red signal R and a green light B. The color difference matrix 
section 23 carries out the matrix operation of each chrominance signals R, G, and B of the red to whom white balance 
control was carried out, green, and blue, and forms two kinds of color-difference-signal R-Y, and B-Y. The encoding 
section 24 encodes color-difference-signal R-Y and B-Y, and outputs a chrominance signal C. 
[0019] The luminance signal Y outputted from the digital digital disposal circuit 7 and a chrominance signal C are 
changed into an analog signal by D/A converter 30, and are sent to record and the reversion system of a video camera. 
[0020] The addition section 31 integrates with a luminance signal Y, and calculates the brightness integral value lY. 
This brightness integral value lY corresponds to light exposure. The camera microcomputer 32 calculates a photometry 
value based on the brightness integral value lY, and outputs it in quest of the iris control signal Ec according to the 
deflection of this photometry value and desired value. An iris 2 is the iris control signal Ec. It responds and iris opening 
is changed. Moreover, iris opening is the iris opening signal Eo which was detected by the iris sensor (hall device) 33 
and was detected. It is sent to the camera microcomputer 32. The camera microcomputer 32 is the gain rise command 
GA, when it judges that exposure becomes insufficient, even if the iris 2 was opened fully. It sends to AGC circuit 5. 
AGC circuit 5 is the gain rise command GA. It is the embraced gain and the image pick-up signal S is amplified (gain 
rise). Moreover, the camera microcomputer 32 sends the electronic shutter command Sh to a timing circuit 34, when 
carrying out electronic shutter actuation. A timing circuit 34 will carry out electronic shutter actuation of the image 
sensor (CCD) 3, if the electronic shutter command Sh is received. Furthermore, the camera microcomputer 32 is iris 
opening, AGC gain, and electronic shutter speed to the exposure value EV. It calculates. 

[0021] In this example, change of outdoor daylight (brightness of a photographic subject) performs exposure control 
which is explained below with directions with the camera microcomputer 32, 

[0022] The exposure control in this example is explained with reference to drawing 1 and drawing 2 R> 2. In addition, 



littp://www4. ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/06 



JP;08.237544,A [DETAILED DESCRIPTION] 



Page 4 of 5 



in drawing 2 , the axis of abscissa shows outdoor daylight (brightness of a photographic subject), a field (3) is a 
brightness field of extent in which sunrays carry out direct incidence to the lens 1 of a video camera, and a field (1) is 
[ a field (2) is a brightness field comparable as a bright skiing area (on a snow surface), and ] a brightness field from 
which brightness fell from the above-mentioned field (2). Incidentally, in AE control (method which makes electronic 
shutter speed immobilization and carries out exposure control only by closing motion of an iris) of the conventional 
video camera, when outdoor daylight became the brightness of a field (2), small diaphragm dotage had occurred. 
[0023] At the time of a brightness field (1), according to the brightness of outdoor daylight, iris opening is changed 
between E01-E02 so that exposure level may turn into fitness exposure level. That is, iris opening is made small as 
outdoor daylight becomes bright and a photometry value becomes large. Electronic shutter speed is fixed to the Normal 
value Shn (for example, 1 / 60 seconds) at this time. In addition, if an iris 2 closes exceeding the iris opening E03, 
small diaphragm dotage will arise. In consideration of this point, the iris opening E02 is set as a larger value a little 
than the iris opening E03. 

[0024] The exposure control at the time of a brightness field (1) is the same as the conventional AE control currently 
generally performed. 

[0025] Iris opening is fixed to E02 if it goes into a brightness field (2) (i.e., if it detects outdoor daylight having become 
bright, and iris opening having increased gradually and having been set to E02). and — as outdoor daylight becomes 
bright in a brightness field (2) and a photometry value becomes large — electronic shutter speed — Normal value Shn 
from — it is made the high speed one by one, and exposure level is maintained at fitness exposure level. Electronic 
shutter speed is a peak price ShH. If it becomes, electronic shutter speed is this peak price ShH. It holds. It is a peak 
price ShH about electronic shutter speed. If a photometry value rises further when holding, it will move to control of 
the brightness field (3) described later. 

[0026] While controlling the brightness field (2), electronic shutter speed is the Normal value Shn. When a photometry 
value falls further in return and its condition, it moves to control of the brightness field (1) mentioned above. 
[0027] In a brightness field (2), exposure level can be made into fitness exposure level by controlling electronic shutter 
speed. And since iris opening is fixed to E02, small diaphragm dotage is not generated. In this way, good video 
photography can be performed also in this brightness field (2). 

[0028] If it becomes a brightness field (3), it is a peak price ShH about electronic shutter speed. Iris opening is made 
still smaller from E02 as it keeps held and a photometry value becomes large. Although small diaphragm dotage will be 
generated if iris opening becomes small exceeding E03, the most important exposure level in exposure control is 
maintained at fitness exposure level. And since sunlight has shone upon the lens directly in the brightness field (3) and 
the bad influence by the direct solar radiation is larger than the bad influence of small diaphragm dotage, video 
photography of sufficient image quality can be performed practical by maintaining exposure level at fitness exposure 
level. 

[0029] When iris opening falls while controlling the brightness field (3), and a photometry value falls to E02 further in 

return and its condition, it moves to control of the brightness field (2) mentioned above. 

[0030] It is as follows when the exposure control of this example mentioned above is summarized. 

Brightness field (1) Iris control is carried out and it is electronic shutter speed immobilization (Shn). 

Brightness field (2) -- It considers as iris opening immobilization (E02), and is electronic shutter speed control. 

Brightness field (3) -- Iris control is carried out and it is electronic shutter speed maintenance (ShH). 

A brightness field (1), (2), (3) -- Exposure level is always fitness exposure level. 

[0031] Moreover, in exposure control of this example, the change of control of a brightness field (1) and (2) and the 
change of control of a brightness field (2) and (3) are as follows. 

(i) When outdoor daylight is increasing gradually. 

If iris opening is set to E02, it will move from control of a brightness field (1) to control of a brightness field (2). 
Electronic shutter speed is a peak price ShH. If it becomes, it will move from control of a brightness field (2) to control 
of a brightness field (3). 

(ii) When outdoor daylight is gradually decreasing. 

If iris opening returns to E02, it will move from control of a brightness field (3) to control of a brightness field (2). 
Electronic shutter speed is the Normal value Shn. If it returns, it will move from control of a brightness field (2) to 
control of a brightness field (1). 

[0032] In addition, although iris opening and electronic shutter speed are supervised and it is made to perform the 
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change of control of a brightness field (I), (2), and (3) in the above-mentioned example The 1st exposure value in the 
boundary' of a brightness field (1) and (2) (by E02, when electronic shutter speed is Shn, iris opening) Detect 
beforehand ******** EVl and the 2nd exposure value (exposure value in case iris opening is [ electronic shutter 
speed ] ShH in E02) EV2 in the boundary of a brightness field (2) and (3), and they are set up. When exposure value 
reached the 1st or 2nd exposure value EVl and EV2, you may make it change to control of each brightness field (1), 
(2), and (3). 
[0033] 

[Effect of the Invention] As concretely explained with the example above, when outdoor daylight becomes very bright 
according to this invention, iris opening is fixed to larger setting iris opening a little than the iris opening which small 
diaphragm dotage generates, and since electronic shutter speed was gathered so that exposure level might be made into 
fitness exposure level, good video photography can be performed, without small diaphragm dotage occurring. 
[0034] Moreover, since iris opening is made smaller than setting iris opening so that it may hold in the condition of 
having maintained electronic shutter speed at the peak price and exposure level may be made into fitness exposure level 
when sunlight becomes the brightness which is extent which carries out direct incidence, it can be sure of fitness 
exposure level, and it can perform video photography of the image quality which is satisfactory practically. [ at least ] 

[Translation done.] 
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[0 0181-:^, fem^««ia52 0t^Ji, RGB-?h 

Cb s^-7hy^'xsmuTi!Fm^R, »g^G, mm^ 
WN'7:^xsi»?r^s. fellvhy^xiS52 3«. 

R, G. Bi^V^}9Xm%LX2im.<D^m^R- 
Y. B-Y^}g^&. xy3-HaJ24{ifellM^R 

-Y. B-Y^^xyn-HLTfem^c^aj^-rs. 

[00191 TJ^':J';l^^«®(i|»7*>ii>aj*$*i.S« 
JSfi^Yatffem^C 14. D/A^ftS3 0 fc i "5 T:^ 

[00201 1 »i3WSm^Y^S^LT«^ 

^lYS-^S. c:c^^i)-«iY{4. S3feafc:it 

Kt!tt,coTifcs. ;i&^5v>f3y32«. msmm. 
iYi:mzmm$:S.»>. ^(^mfMh^mm^smz 
«i\:.tiT^uxwm^^<:im>x\&-)j-rh, r>f'j 

X2J4. T>f'JXM»m^Ec KlStTT^f yx^Sr 

Eo (i;<f;i<7-?>f r?y3 2Kai<i>ilS. ;>&^7"7>f3y 
3 214. r>fyx2*i^i:^r->Tt,Saj^;£fc:^:Sk 
^JK L/v: k # tc{4. y^f yr <y rjg^GA * A G C 08 

sfcr^i. AGc|5i»5{4. y^yT^y^^Gt. tcK 

t/i*^7^'f3y3 2{4. «^>'-v«/:J'iW^«rS 
34fcSI«,. $y^^IB|||34J4, «^i^^«y;5'J&^ 

shi^\thtmm=f (CCD) s^mFFx^^y^m 

f^$-frS. Igt;*>5v>f3y3 2l4. T>f yxiiS. 
AGCy-f :/&t;«^j^-v-y3'Xt-HA»^,StiJttEv 

[00211 ^ls^liSfi?lT{4. (Sf^f^aOBflSS ) *f 
;»&^^v>f3>'3 2{cJ:Sfg^fc;J:'3iKfc 
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±) tHgscoH8s$s«ribo. ^ ( 1 ) (iJiSS 

«(2) J:»)t>^5$3&^^fcHBS$M«^*>S. ^=5: 
*K:. fi!3foOh'T3j-;!^^7<OAE$II« (Vfi^-ry^X 

-Cti. J1-3t*«^ (2) coBBSStr^Si:. /he 10 

I0023J BaS3«« (1 ) Ot^fcti. Sajl"</1' 

<. ^j:iir^vxm&Et3^mixT^vx2imth 

bfNSL'0^^^ifi^t?>. i)^ifh^f:^&LX7-( UXH 
JSEo2«T>f t» XfflSEo3 J: 0 i>m^^ v^fit^^L 20 

[0 0 24] BBS 5^(1) Of: §<OSajSl»«. - 

nkizi[f^iytix\>^i>wiik<r>AEfmkmtxt>h. 

[00 251HH6$^(2) tA-^fc^.. 
OT3i<:5:-,T&Tr>f V ximimmLXBoifz^r, 
tiZbtrmtHLtih. T^UXSSSrEoitH^I.. 

UT BBS ^mm ( 2 > ■ciiii-jiap'BHs < osfctfi** 

ajU'C^Wcifto. «^ V ^'Xt- K**gg«S ha 30 

t:^:-5Jt<^». «^y-^«y^'Xb:-FJic:<D®jSfiShH 

Khmi^mi ( 3 ) <^»fc:^s. 
[oo2e}mt^^i2) (nmm^tx\^tttiz 

[00271 mt^mm ( 2 ) ximfi^^ y ^'xtf- 
K-r & *«r ^ t . T'f y xuss- e 0 1 ta^ 

<OBBS§^ ( 2 ) fc:t}V^TtS«F^:h'TJHii^*«-C# 
6. 

[ 0 0 2 8 ] BJ6 ^mi ( 3 ) t^ro^t ^. , «^ -/ 

<^SKoiiTr'f y>^IISiS:Eo:*»^>|gt:/h3 
<LTVK. T>f 'JX^S*«Eo3SrSi.T/h$<5:Si: 
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« (3 ) ■C(i*l§*36fSWyXfcSStLTV^I.<0-C. /NK 
[0029] BB|,$Ma(3) <nW»^lrX\^hb^\iZ 

[0030] ±^Lfc:*^M<OSajSI»S: * t»>h t 

HBS?^ ( 1 ) •••T>f 'J>^©lfflSrLm^i^^r•5':?Xt 
-KH^ (Shn ) . 

mi>^mt(2) -T-f uxiasB^ (E02) bLm=i' 

BB&S^ (3) •••r>f UxKWSrLm^i^^-J'^^Xt 

-Kfiyt {shB ) . 

mh^miii) (2) (3) •saju'^^HiSfcjfflt 

[0031] aife4«t«M£7)Sai5!l»tt>V^T, BBS? 

®s(i) (2) mm>m*)mt&xmt^m)^ 

(2) (3) <0Sll»£0fl)"5#ili. JKcOttJOT&S. 

(1) j^^b!)«JaL-CV^Si:&. 

mip(i>mh ^mm ( 2 ) osiwc^s. -y 

t-H*%a^«Shii t^ro^t/i,. BBS3S« ( 2) <7) 
Si|«*»f.BBS3S« (3) «0!H»fc^S. 
(ii) ^^3b6qi(«LTV^&f:&. 
T'f yxiaj@H)«Eo2fc:M-J^^.. BHS^fflS ( 3 ) «$0 
»3{P^,BH& SISa ( 2 ) <^«(C»4 . -y ^'X 

tf-h'j&ty-V^PttShn tc«-5Jt^.BBS5«« (2) 

<oiBi»*»<;,BBs$«« ( 1 ) mvn^h. 

[0 0 3 2] ^j:i3±mmm^ii.. mt^mmn) 

(2) (3)mm<r>mmx.i.7^uxmibm- 

$^A'-y:^xe-H*gaLTff9 J:5t:tTV^S3&«. Bfl 

( 1 ) ( 2 ) oi^*Tomi<ostii« (r>r 'J 

X^JS*«Eo2Tm^v^«y^'Xtr-H*«Shn <0i:#<0 

stufi) EwiAt^BBs ${s« ( 2 ) ( 3 ) <nm-x<m 

2<0Stll« (T'f •Jxra^Eo2-C«i'i^-v -/rJ'Xe- 
Hjti^ShB cOt§<OStt5«) Ev2iSr*><!>*>t«6«aJtT 
S^LTfe^. Sa5«*5||l *fcJiSg2<^SajfiE». . 
E»2taLn:C:ttci:0.^&$1i«(l) (2) 

( 3 ) <O«J»fc:«0#;i«. J: 3 tT t, iv^. 
[00331 

VWmmm lyjJIiSWfcfttftWsWfciiBBL^J: d 
fc+i^t iittf . i1-*6*ffi«>-C BBS<5:-5<:t#t: 

'<^l'5rSttSajU'<Jl'i:-tS J: 3 fcrni^i^^- -y ^'Xt- 
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[0034] ti:i^^j8^t/ms^Mtttns.mi^t 

[01 1 ^mcosmmmi:mLtitT:tiij(y 
m. 

1 

2 T^OX 

3 S»*^(CCD) 

5 AGCElffi 

6 A/Dsaiiai 

7 Ti^^/\^^mm^ 

8 ^i^Kuiia! 

9 feiJ-Bia 

10 8Sm^«M 



(6) !Hf^8-237544 

1 0 

1 1 XfyvfflES 

12 m^i&m 

20 fem-^JISS 

21 RGBVh'J^'XS 

2 2 ^V-f 

23 feUvhU^XS 

24 xyn— KSt 

3 0 D/Asass 
31 ass 

10 3 2 5"7>fny 

3 3 r>f>JX-fe>if 

34 ^^iyym^ 
s 

Y OS^^ 

c 

lY SSS^HI 

Sh m^'j^-t- y^tg^ 



[01] 
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